Involvement of tumor necrosis factor and platelet-activating factor in the pathogenesis of experimental nephrosis in rats.
The experimental nephrosis induced in rats by adriamycin (ADR) or puromycin aminonucleoside (PA) provide a useful model to study the participation of inflammatory mediators in the pathogenesis of proteinuria. We have measured tumor necrosis factor (TNF) and platelet-activating factor (PAF) production by glomeruli of rats with nephrosis, as well as the effect of treatment with the PAF antagonist, BN52021. We have also evaluated the in vitro effects of ADR, PA, and PAF on TNF and PAF production, cell viability, and protein synthesis in glomerular mesangial cells and glomerular epithelial cells (GEC) in culture. In ADR nephrosis, the greatest production of PAF was on day 14, preceding maximal proteinuria, whereas the highest levels of TNF where observed on day 21 after ADR injection, the moment at which proteinuria reached maximal levels. In PA nephrosis, glomerular PAF production peaked twice (days 1 and 15), before and after maximal proteinuria (day 11), whereas TNF production peaked from days 2 to 11, and slowly declined until day 21. In both models, treatment with BN52021 induced a striking decrease in proteinuria, as well as a diminution in glomerular TNF and PAF production. Both ADR and PA induced TNF and PAF production in whole glomeruli, glomerular mesangial cells, and GEC in culture. As shown by a 51Cr release assay, ADR and PA were toxic to GEC. This effect was inhibited by PAF antagonists and by anti-TNF antibodies. Whereas TNF was moderately toxic to GEC, PAF had no effect on 51Cr release. TNF toxicity was abolished by anti-TNF antibodies and largely diminished by PAF antagonists. TNF and PAF may participate in the induction of GEC damage and the development of proteinuria in two experimental models of nephrosis in rats.